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GENETIC VARIABILITY AND ASSOCIATION OF COMPONENT 
CHARACTERS FOR FRUIT YIELD IN PAPAYA (Carica papaya L.) 

B. R. Jana, Mathura R ai, Bikash Das and Vishal Nath 
Horticulture and Agro Forestry Researfh Programme 

ICAR Research Complex for Eastern Region 
Plandu, Ranchi - 8340 I 0 (Jharkhand) 

Abstract 
Genetic variability and character association studies was carried out in 44 genotypes. Wide range of 

variability was observed in yield (1.46 to 17.50 kg/plant). number of nodes to first flower (29.66 to 
76.66). lea/length (31.00 to 53.66 cm), plant height (81.66 to 191.0cm). east-west spread (126.6 to 
206.66).fruit length (12.36to21.56 cm) fruit width (8.33 to 16.30 cm). number of fruits/plant (2.66 
to 19.33) and Iola/ sugar (6.20 lo 12.8). The co-efficient of variation ranged from 8. 78 to 27.99 in 
pulp thickness and acidity respectively. High heritability of 94.8% was found in character number of 
fruits per plant. A II phenotypic coefficient of variation was higher than that of genotypic coefficient 
of variation. The yield was significantly correlated with fruit length(O. 47 5). /1 can be concluded on 
the basis of path analysis in the present investigation that the character like total sugar content, fruit 
width and number of fruits per plant has high positive direct effect on yield/plan/ al genotypic level 
which suggests the significance of these characters while selection in papaya breeding programme. 
Meanfniit weight showed negative direct effect on yield of papaya/plant which clearly indicated that 

number of fniits per p lant is more import an/ rather than individual fruit weigh/. 

INTRODUCTION 
The papaya (Carica papaya L.) is one 

of the most important fruit crops grown in 
India in which improvement has been 
achieved through breeding and selection. In 
Papaya, yield is the most important charac­
ter for selection and breeding of desirabk 
types. Being a highly ross pollinated crop, 
wide range of variation in quantitative char­
acters provides the basis for selection in any 
fruit traits which facilitates the choice of 
suitable parents in the crop improvement 
programme. Correlations are helpful in de­
terminrng the components of complex traits 
like yield which is dependent on several 
component characters (Decenta and Garcia, 
1992). This type of analysis only provides 
information in the relationship and some­
times information obtained is misleading 
with respect to the identification of yield 
components. In perenn_ial fruit crops like 
papaya, the heterozygous nature of the plant 
is a moderate facto r in the breedi ng 
programme. In order to undrstand causal fac-
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tors of the correlation among traits: the esti­
mate of the direct and indirect effect com­
puted through path analysis to determine 
direct and indirect contribution to various • 
charac!_ers towards yield are very useful. i'. 
Reports on correlation among different char- ;;. 
acters and information on direct and indi- ; 
rect effect of different character on papaya ~ 
is very meager. Therefore, present study of P 

relationship between yield, direct and indi-·. 
rect effect was proposed with the aim of '.: 
gathering information which could fruitful i 
for further papaya improvement programme. ~: 
MATERIALS AND METHODS F 

The present experimental material for~~ 
this study comprised of 44 true breeding~, 
accessions of papaya, of which C0-2, co..;:_ 
3, C0-4, C0-7, Washington, Sunrise Solot[tl 
Thailand, Singapore, Nigeria, Namkumf.­
Ranchi, Delhi, Bangalore and Tata selectioff'i 
were commerically important. These accesl; 
sions, in the 3-4 generation were grown inJ 
randomized block design with three repl[- · 
cations at the Germ plasm block ofHorticuf.; 
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~ ture and Agro-Forestry Research 
· .Programme, ICAR complex for eastern re­
~ gion, Ranchi. This area is situated around 
~ 620 m above mean sea level. and at 23°25' 
~ N latitude and 85°20' E longitude with aver­
. age annual rainfall of 80-140 cm. Data had 
- been recorded from 44 papaya germplasm 
. with a sample of 3 plants· in each replica­
. tion, in respect of yield, vegetative growth 

and fruit physico-chemical characters. Co­
efficient of variation, heritability (broad 
sense) and genetic advance were worked out 
by following the method given by Burton 
and De Vane (1953) and Johson et al. , 
( 195 5). The phenotypic and genotypic coef­
ficient of correlation were computed as sug-
gested by Al-Jibouri et al. , (1958) and the 
path coefficient analysis of variour traits was 
done following the method' of Dewey and 
Lu (1959). 
RESULTS AND DISCUSSION 

The analysis of variance indicated that 
high and significance differences were ob­
serve<;i for all attributes viz., yield/plant, 
number of nodes to first flower, height of 
the first fruit, leaf length,, leafwid.th, length 

.of petioles, trunk girth, plant height, north­
south spread, east-west spread, fruit length, 
fruit width, number of fruits /plant, fruit 
weight, pulp thickness, central cavity diam- · 
eter, T.S.S., acidity and total sugar percent­
age. The range of general mean, coefficient 
of variation and F-value of genotypes have 
been presented in Table 1. The result indi­
cated that a wide range of variability was 
observed in yield (l.46 to 17.50 kg/plant), 
number of nodes to first flower (29.66 to 
76.66), leaf length (31.00 to (53.66 cm), 
plant height (81.66 to 191 .00 cm), east-west 
spread ( 126.6 to 206.66 cm), fruit length 
(12.36 to 21.56 cm, fruit width (8.33 to 16.30 
cm), number of fruits/plant (2.66 to 19.33) 
and total sugar (6.20 to 12.8). The coeffi­
cient of variation ranged from 8.78 to 27.99 
in pulp thickness and acidity, respectively. 

The result reveals that phenotypic co­
efficient of variation for all the characters 
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was higher than the genotypic coefficient of 
variation (Table 1 ). However for the num­
ber of fruits/plant, fruit weight, pulp thick­
ness, central cavity, oiameter and T.S.S. dif­
ferences were minimal. Th.e magnitude of 
heritability. indicated the reliabili ty of the 
genotype which they can be identified with 
their phenotypic expression. The heritabil­
ity ranged from 25.8 to 94.8 in leaf, length 
and number of fruits/plant, high heritability 
was also observed for yield per plant. Fruit 
weight and central cavity diameter the ge­
netic advanced (GA) over meen was maxi­
mum for north-south spread and east-west 
spread and plant height. Selection efficiency 
is related to manipulate heritability and ge­
netic. advanced as reported by Johnson et al. , 
(1955) and Iyer et al., (1993). High herita­
bility coupled with high genetic advanced 
and GA as percentage of mean will help in 
expressing the selection pressure for crop im­
provement. Yield/plant, number of fruits/ 
plant, fruit width had high heritabilitya and 
high percentage of GA overmen hangs these 
characters can be considered to be governed 
by additive gene action. The characters like 
number of nodes, plant height, plant spread 
(north-south, east-west), fruit length, fruit 
width, pulp-thickness central cativity diam­
eter, T.S.S. and total sugar had high to mod­
erate heritability and low genetic advance 
indicating higher environmental influence on 
these characters. Hence improvement of 
such traits will need high selection intensity. 
Correlation 

The yield/plant had high and signifi­
cance positive correlation with fruit weight, 
pulp thickness and total sugar percentage 
(Table 2). Length of petiol (0.668) and trunk 
girth (0. 749) was significantly correlated 
with plant height. Similar findings have also 
been reported by Dwivedi et al., ( 1999). The 
yield was also significantly correlated with 
number of fruits/plant (0.585). Fruit weight 
(0.475) high correlation was observed be­
tween fruit weight and fruit width (0. 724) . 
The fruit width was significantly correlated 
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. with pulp thickness (0.694) as well as cav­
. ity diameter (0.890). Hence, a higher fruit 
. weight can be attributed to a higher fruit 

'ti~ width as a result of higher pulp thickness a:s 
well as cavity diameter. The titrable acidity 

~ was significantly an.d negatively correlated 
~ to T.S.S. (-0.486) ·and total sugar (-0.421). 

The negative correlation can be attributed 
to acid respiration during ripening process. 
Nillnber of nodes to the first flower had sig­
nificant and pO'sitive association with plant 
height. Similarly yield had high and signifi­
cant positive associ~.tion with fruit length 
(0.415) and width (0.530). 

like height of first, fruit spread (east-west), 
fruit length showed direct positive effect on 
yield indicating their suitability as selection 
indicates for yield in papaya. 
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